FUJITSU

64K-BIT (8192x8} HIGH SPEED CMOS STATIC RANDOM
ACCESS MEMORY WITH AUTOMATIC POWER DOWN

The Fujitsu MB 81C78A is 8192 words x 8 bits static random access memory
fabricated with a CMOS process. The memory utilizes asynchronous circuitry
and may be maintained in any state for an indefinite period of time. All pins
are TTL compatible and a single 5 voits power supply is required.

A separate chip select (CS;) pin simplifies multipackage systems design. It
permits the selection of an individual package when outputs are OR-tied,
and furthermore on selecting a single package by CS,, the other deselected
packages automatically power down.

All devices offer the advantages of low power dissipation, low cost, and high
performance.

® Organization: 8192 words x 8 bits
® Static operation: No clock or timing strobe required
® Fast access time: taa=tacst = 35 ns max. (MB 81C78A-35)

taa = tacst = 45 ns max. (MB 81C78A-45)
® |ow power consumption: 495 mW max. (Operating)

138 mW max. (Standby, TTL level)
83 mW max. (Standby, CMOS level)

Single +5V supply, £10% tolerance
TTL compatible inputs and outputs
Three-state outputs with OR-tie capability
Chip setect for simplified memory expansion, automatic power down
All inputs and outputs have protection against static charge
Standard 28-pin Plastic DIP package (Suffix: -P-SK)
Standard 28-pin Bend type Plastic Flat package {Suffix: -PF)
Standard 32-pad Leadless Chip Carrier (Suffix: -CV)

ABSOLUTE MAXIMUM RATINGS (See NOTE)

CMOS 65536-BIT
STATIC RANDOM
ACCESS MEMORY

Rating Symbol Value Unit
Supply Voltage Vee -0.5to +7 \"
Input Voltage on any pin
with respect to GND Vin -3510+7 v
Output Voltage on any /O
with respect to GND Vour -0510+7 v
Output Current lout 20 mA
Power Dissipation Pp 1.0 W
Temperature Under Bias Taias -10 to +85 °c
Storage PLASTIC T ~40 10 +125 o
Temperature | CERAMIC ste 65 to +150

MBS8IC78A-35
MB8IC78A-45

November 1987
Editlon 2.0

PLASTIC PACKAGE
DiP-28P-M04

PLASTIC PACKAGE
FPT-28P-M02

CERAMIC PACKAGE
LCC-32C-A02

PIN ASSIGNMENT

d 22
TOF view
g 7

1707 Vas!
oy

1104

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static volit-
ages or electric fields. However, it is advised
that normal precautions be taken tc avoid
application of any voltage higher then maxi-
mum rated voltages to this high impedance

circuit.
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Fig. 1 — MB 81C78A BLOCK DIAGRAM
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CAPACITANCE (Ta =25°C, = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance (V,y = 0V) (CS,, CS,, OE, WE) Ci 7 pF
Input Capacitance (V,y = 0V} (Other Inputs) Ci2 6 pF
1/0 Capacitance (V /o = 0V) Cio 8 pF
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RECOMMENDED OPERATING CONDITIONS

{Referenced to GND)

A
MB 81C78A-35 FUJITSU

MB 81C78A-45  iRIIMAMAIIII

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 v
Input Low Voltage Ve -2.0* 0.8 \
Input High Voltage Viu 22 6.0 \
Ambient Temperature Ta 0 70 °c

* _2.0V Min. for puise width less than 20 ns. {V, Min = -0.5V at DC level)

DC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max Unit Test Condition
Input Leakage -
Current 1y -10 10 HA Vin =0V to Ve
Output Leakage i 10 10 A Cs, = Vi or CSy =V, or WE =V, or
Current Lo u OE = V4. Vout =0V to Ve
Operating Supply CS; =V
Current fec 90 mA 1/0 = Open, Cycle = Min
| 15 mA Vee = Min to Max. C5; = Ve-0.2V
sB1
Standby Supply Vin £0.2Vor Viy 2 Vee-0.2v
Current
Isga 25 mA CSy =V
Output Low
.4 =
Voltage VoL 0. \ lor = 8mA
Output High _
Voltage Vo 24 v lon = -4mA
Peak Power-on Vee =0V to Ve Min.
| 50 ==
Current PO mA CS; = Lower of V¢ or Vi Min.
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AC TEST CONDITIONS

Input Pulse Levels:
{nput Pulse Rise And Fall Times:

Timing Measurement Reference Levels:

Output Load I.

For all except t 2, tyz, twz. tow.

torz. and toyz.

4800

Dour

30pF
2550

{Including Scope
and Jig Capacitance) 7;7
T

0.6V to 2.4V

5ns (Transient time between 0.8V and 2.2V)

Input: 1.5V
Output: 1.5V
Fig. 2

Output Load II.

Fort 7, thz, twz, tow. toLz. and tonz.

sV

4800

Dour
SpF
{Including Scope T

and Jig Capacitance}

2559
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

READ CYCLE"'
MB 81C78A-35 MBB1C78A-45

Parameter Symbol Unit
Min Max Min Max

Read Cycle Time tre 35 45 ns
Address Access Time" 2 taa 35 45 ns
€S, Access Time"? tacs: 35 45 ns
CS; Access Time 3 tacs2 15 20 ns
Output Hold from Address Change ton 3 3 ns
OE Access Time tog 15 20 ns
Output Active from CS, *°° tLz1 5 5 ns
Output Active from CS, "8 t 72 3 3 ns
Output Active from OE™4"® toLz 3 3 ns
Output Disable from S, "4°® thzy 20 25 ns
Output Disable from CS, " 4"5 thze 20 25 ns
Output Disable from OE 4°° tonz 20 25 ns

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, CSq =V, CS, =V, and DE = V,_.
*3 Address valid prior to or coincident with CS, transition low, CS, transition high.
*4 Transition is specified at the point of +500mV from steady state voltage.
*5 This parameter is specified with Load II in Fig. 2.
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MBS8IC78A-35

READ CYCLE TIMING DIAGRAM"’

READ CYCLE I: ADDRESS CONTROLLED"?

iR
RC

ADDRESS

taA |

DATA OUT PREVIOUS DATA VALID DATA VALID

READ CYCLE II: CS,, CS, CONTROLLED™

]

taa
! tacs1
Gs,
. +4'6
q_z‘,‘___'s tHz1
CSy
taACcs2—=
v4%5
122 -
top——e|
OE
*4°5] s
toLz tons > e
HIGH-Z
H -
[Is] 1GH 2 Doyt VALID

- : Don’t Care m : Undefined

Note:

1-78

WE is high for Read cycle.

Device is continuously selected, CSy = V|, CS, = V), and OE = Vie.

Address valid prior to or coincident with (—:§, transition low, CS, transition high,
Transition is specified at the point of #500mV from steady state voltage.

This parameter is specified with Load Il in Fig. 2.
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WRITE CYCLE™'
MB 81C78A-35 MB81C78A-45 n

Parameter Symbol Unit
Min Max Min Max

Write Cycle Time"? twe 35 45 ns
€S, 10 End of Write tews 30 w0 ns
CS, to End of Write tews 20 25 ns
Address Valid to End of Write taw 30 40 ns
Address Setup Time tas [¢] 0 ns
Write Pulse Width twp 20 25 ns
Data Setup Time tow 17 20 ns
Write Recovery Time > twr 3 3 ns
Data Hold Time ton 0 0 ns
Output High-Z from WE 48 twz 15 20 ns
Output Low-Z from WE 4" tow 0 0 ns

Note: *1 IfCS, goes high simultaneously with WE high, the output remains in high impedance state.
"2 All write cycles are determined from the last address transition to the first address transition of next address.
*3 twp is defined from the end point of Write Mode.
*4 Transition is specified at the point of £500mV from steady state voltage.
*5  This parameter is specified with Load II in Fig. 2.
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WRITE CYCLE TIMING DIAGRAM’

WRITE CYCLE I: CS;, CS; CONTROLLED

I twa 2
[—tas tcw1 WR—e]

3
tas towz TWR——

cs, \

o HIGH-Z Bin

tow

tow'4’5

:DowtCare  [XX] : Undefined

Note:

1-80

if OE, C_§1 , and CS; are in the READ Mode during this period, 1/0 pins are in the output state 5o that the input
signals of opposite phase to the outputs must not be applied.

All write cycle are determined from the last address transition to the first address transition of next address.
twr is defined from the end point of WRITE Mode.

Transition is specified at the point of £500mV from steady state voltage.

This parameter is specified with Load II in Fig. 2.




AR
MBBIC78A FUJITSU

-35
MBB8IC78A-45  [HMHNAN

WRITE CYCLE TIMING DIAGRAM™'
WRITE CYCLE HI: WE CONTROLLED
twe 2
taw
tcwi
s,
Csy
1,
WE ](
!Dw-—¢——tDH
VV/VVVVVV YV VNHIGH2Z
D)y VALID
o ’A‘A‘A’A‘A‘A A‘A‘A’A N
Ltz 4°5
B : Don’t Care m : Undefined

Note:

If OE, CS,, and CS, are in the READ Mode during this period, 1/0 pins are in the output state so that the input
signals of opposite phase to the outputs must not be applied.

All write cycles are determined from the last address transition to the first address transition of next address.

twn is defined from the end point of WRITE Mode.

Transition is specified at the point of £500mV from steady state voltage-

This parameter is specified with Load II in Fig. 2.
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Fig. 3 — NORMALIZED ACCESS Fig. 4 — NORMALIZED ACCESS
1 TIME vs. SUPPLY VOLTAGE TIME vs. AMBIENT TEMPERATURE
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Fig. 5 — NORMALIZED POWER SUPPLY Fig. 6 — NORMALIZED POWER SUPPLY
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Fig. 7 — NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE
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lcc. NORMALIZED POWER

Fig. 8 — NORMALIZED POWER SUPPLY
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Fig. 10 — NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE
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Fig. 9 — NORMALIZED ACCESS
TIME vs. LOAD CAPACITANCE
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PACKAGE DIMENSIONS

PLASTIC DIP {Suffix: P-SK)

28-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)

0 e N e T s N v Y s O e T s Y e N o N o Y e O o Y o

INDEX-1
N

.260+.010
Q O e
INDEX-2— (EJECTOR MARKj i

LS R WUy NN [ GG [ WU [ D ) UL B N SN B S R AU i SR R N

0102002 _|
+.008 o 0.2
- 1,392 36,36 ) — e (0.25:0.05)
aat-012 +0.3
= = . 050(1 27)MAX 034" 21210.86° 0%} i fme
L 7 .207(5.25)MAX
l ? 118(3.0/MIN
VU | S
i H 012 i i
qooesal  f | os0lg e 0184003 020(0.51IMIN

- i . {0.46+0.08}
TYP 1127035 ¢

-0
GFUJITSU LIMITED 1986 280185 2C Dimensions in
inches {rmitlimeters)
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PACKAGE DIMENSIONS

PLASTIC FPT (Suffix: -PF) :
28-LEAD PLASTIC FLAT PACKAGE 1
{CASE No.: FPT-28P-M02)

0(0IMIN
{STAND OFF}
AAAARAAAAAAAAAS o
View “A”
.339:.008 .008(0.2)
(8.6:0.2)
.402£,012
INDEX .465:.012 (10.210.3)
(11.8£0.3) h
V=) .02440.6)
~ _J .008(0.18}
boooodoonoaahs 9
0062002 027(0.68)
6697010 (17.75+0:28) {0.1510.05) MAX

110{28IMAX

.096+.006

LA |
(lalxininininin] alnininl] {2.45+0.15}

’ .0182.004
.050{1.27)TYP (0.450.1) Dimensions in
Fomb— inches {millimeters)

©FUHITSU LIMITED 1987 F280115-2C
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PACKAGE DIMENSIONS

CERAMIC LCC (Suffix: -CV)

1 32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
{CASE No.: LCC-32C-A02)
“PIN NO.1 INDEX €.040(1.02)TYP .360(9.14)TYP
@FLTET N\ ‘/SLQIEELEELEXE
g —
( ¢ N :; .1WMj4er;[]Ulj uj]
3 Lemnos B
*PIN NO.1
! oo : TNDEX g )
' .460(11.68,
%50-.00s = O TYp
(13.97 1025, 400{10.16}
7 L0153 || 4 TvYe
= .025+.005 3
= wsnqu =
) = =
\ TN Q0000007 e
450+010 _ .045(1.14) {1.2720.15}
9% 005 065(1.65) TV .050:.008 | | |_.045(1.14)TYP
111.43*925, TYP {1.2720.15)
o3 086(2.16) 300(7.62)TYP
MAX
* Shape of PIN NO. 1 INDEX: Subject to change without notice.
Oimensions in inches
@FUJTSU LIMITED 1987 C320118-3C (milimeters)
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